
AD AIS6 261 NATIONAL POGRAM FOR INSPECTION OF NON-FEDERAL DAMS I/O.,
MILES POND DAS (VI 00(..UI CORPS OF ENGINEERS WALTHAM
MA NEW ENGLAND DIV DEC S0

UNCLASSIF NO FIG 1313 NL

IIIIIIi1
I-lIi-'ENNONE_



1.0 112-

. i1126

IIII1 111 11 1111,6



PHOTOGRAPH THIS SHEET

LEVEL INVENTORY

B DOCUMENT IDENTIFICATION-. v-ee /9~g

Lf I This document has been approved

fot Public re0'ctwe ard sale; Ito
distribution is unlimited.II

DISTRIBUTION STATEMENT

Dric TAB

UNANNOUNCED DTIC
JUSTIFICATION E SLD
BYE
DISTRIBUTION__ _ _ _ _ _

AVAILABILITY CODES
DIST AVAIL AND/OR SPECIAL

DATE ACCESSIONED

DISTRIBUTION STAMP

DATE RETURNED

85 7 03 675

DATE RECEIVED IN DTIC REGISTERED OR CERTIFIED NO.

PHOTOGRAPH THIS SHEET AND RETURN TO DTIC-DDAC

DTIC FORM 70A DOCUMENT PROCESSING SHEET PREVIOUS EDITION MAY BE USED UNTIL *STOCK IS EXHAUSTED. ll:



I I I I'

CONNECTICUT RIVER BASIN
CONCORD, VT

(.0
lw

0MILES POND DAM
VT 00062

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

I

I

I -

DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION, CORPS OF ENGINEERS
WALTHAM, MASS. 02154

DECEMBER 1980

I i

I ' _



, I
1

RFPROIlLIn!"f AT C'
RFPRODUCED AT GOVERNMENT FXPE' E

DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC JONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.



• IINIIl A TFT~n
SECURITY CL ASSIFICATION OF THIS PAGE (W"on Dae knefred)

READ INSTRUCTIONSREPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
1. REPORT NUMBER 2. GOVT ACCESSION NO. . RECIPENT'S CATALOG NUMBER

VT 00062

4. TITLE (an~d Sublie) S. TYPE OP REPORT 6 PERIOD COVERED

Miles PQnd Dam INSPECTION REPORT

NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL s. PERFORMING ORG. REPORT NUMBER
DAMS

7. AUTHOR(*) I. CONTRACT OR GRANT NUMBER(.)

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION

S. PERFORMING ORGANIZATION NAME AND AODRESS 10. PROGRAM ELEMENT. PROJECT, TASK
AREA a WORK UNIT NUMBERS

II. CONTROLLING OF PIC& NAME AND ADDRESS 12. REPORT DATE
DEPT. OF THE ARMY, CORPS OF ENGINEERS December 1980
NEW ENGLAND DIVISION, NEDED 3. MUMMEROF PAGES
424 TRAPELO ROAD, WALTHAM, MA. 02254 53
14. MONITORING AGENCY NAME A ADDRESS(Il difloen 11em Ce1tlMIsU Oflic) IS. SECURITY CLASS. (00 this gpPt5)

UNCLASSIFIED
IS. DEC ASSI PIC ATION/DOWN GRADIN G

16. DISTRIBUTION STATEMENT (of eaise Reper)

APPROVAL FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED

I?. DISTRIUUTION STATEMENT (of the ab.I'o.I eeed lit leck ", it Ofvei 6m R1e08)

IS. SUPPLEMENTARY NOTES

Cover program reads: Phase I Inspection Report, National Dam Inspection Program;
however, the official title of the program is: National Program for Inspection of
Non-Federal Dams; use cover date for date of report.

is. KEY WORDS (Cnea an.. ve r s st.. ,ide 55 ,n..ea* mad 5itf b bje. k ,mmbin)

DAMS, INSPECTION, DAM SAFETY,
Connecticut River Basin
Concord, VT.
Miles Pond Brook

20. A&STRACT (Ce4Me an everse side It neeoa6, md d0ifyY &Y Use& OARJ

THe dam is an earth embankment with a concrete outlet structure and emergency
spillway about in the center of the dam. It is 19 ft. high and is about 400 ft
long. The dam is judged to be in good condition. However, due to the hydraulic
inadequacy of the emergency spillway the overall condition is judged to be fair.
It is inteEmediate in size with a high hazard potential. I h test flood for the
dam is equal to the full PMF. There are various remedial measures which should
be undertaken by the owner.

DD I , 1473 &OTO$ of' I OV S IS OBSOLITE



NATIONAL DAM INSPECTION PROGRAM
PHASE I - INSPECTION REPORT

BRIEF ASSESSMENT

Identification Number: VTO0062

! Name of Dam: Miles Pond Dam

Town: Concord

County and State: Essex, Ver ont

Stream: Miles Pond Brook

Date of Inspection: September 30, 1980

Miles Pond Dam is an earth embankment with a concrete outlet structure
and emergency spillway approximately in the center of the dam. The dam is 19
feet high and is approximately 400 feet long. Presently the dam serves to
raise a natural impoundment of water for recreational use. The appurtenant
works consist of a stop log chute spillway, an emergency spillway, and a
concrete discharge culvert downstream of the dam. Engineering data pertinent
to the original construction of the dam is nonexistent. Available engineering
data was limited to design drawings, inspection reports and various records
pertaining to the 1969 reconstruction. No record plans were available.
Consequently, emphasis was placed on the findings of the visual inspection.

Based upon the visual inspection, the dam is judged to be in good
condition. However, due to the hydraulic inadequacy of the emergency spillway
the overall condition is judged to be fair. The inspection did reveal potential
structure problems, such as, broken and cracked joints of the granite block
emergency s, illway and concrete erosion of the discharge culvert.

In accordance with the Corps of Engineers' guidelines for the Intermediate
size and High hazard classification of the dam, the test flood should be
equivalent to the Probable Maximum Flood (RIF). The peak inflow of the PIF
to the reservoir is 12,035 cubic feet per second (cfs) and the peak outflow,
with the stop Togs at the elevation of 98.5 (normal operation level), is
11,270 cfs. The dam will be overtopped by 3.4 feet during the PIF. With
water at the crest of the dam, the -apacity of the spillways is 2,160 cfs,
which is equivalent to 19% of the routed test flood outflow.

The owner should engage a qualified, registered engineer to perform a
detailed hydrologic-hydraulic investig tion to assess further the potential
of overtopping the dam and the need for the means to increase the project
discharge capacity.

The following remedial measures should be implemented by the owner under
the direction of a qualified registered engineer: develop formal surveillance
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and downstream warning plans; and institute a program of annual technical
inspection.

The recommendations and remedial measures are described in detail inI Section 7. They should be addressed within one year after receipt of the
Phase I Inspection Report by the owner.

i Very truly yours,

DuBois & King, Inc. l.- ,.

* ("'No2899"
Robert J. ernecke, P.E. S d!

Project Manager
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I
I PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these Guidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314. The purpose of a Phase I investigation
is to identify expeditiously those dams which may pose hazards to human life
or property. The assessment of the general condition of the dam is based
upon available data and visual inspections. Detailed investigation, and
analyses involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a Phase I
investigation; however, the investigation is intended to identify any need
for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at the time

Iof inspection along with data available to the inspection team. In cases
where the reservoir was lowered or drained prior to inspection, such action,
while improving the stability and safety of the dam, removes the normal load

*on the structure and may obscure certain conditions which might otherwise be
detectable if inspected under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions, and is evolutionary
in nature. It would be incorrect to assume that the present condition of the
dam will continue to represent the condition of the dam at some point in the

I future. Only through continued care and inspection can there be any chance
that unsafe conditions be detected.

i Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the
Spillway Test Flood is based on the estimated "Probable Maximum Flood" for
the region (greatest reasonably-possible storm runoff), or fractions thereof.

I Because of the magnitude and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be interpreted as necessarily
posing a highly inadequate condition. The test flood provides a measure ofI relative spillway capacity and serves as an aid in determining the need for
more detailed hydrologic and hydraulic studies, considering the size of thedam, its general condition and the downstream damage potential.

The Phase I investigation does not include an assessment of the need for
fences, gates, no-trespassing signs, repairs to existing fences and railings
and other items which may be needed to minimize trespass and provide greater
security for the facility and safety to the public. An evaluation of the
project for compliance with OSHA rules and regulations is also excluded.

I
I
I
I
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i NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

i MILES POND DAM

SECTION 1

PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8, 1972, authorized the
Secretary of the Army, through the Corps of Engineers, to initiate a National
Program of Dam Inspection throughout the United States. The New England
Division of the Corps of Engineers has been assigned the responsibility of
supervising the inspection of dams within the New England Region. DuBois &
King, Inc., has been retained by the New England Division to inspect and
report on selected dams in the State of Vermont. Authorization and notice
to proceed were issued to DuBois & King, Inc., under a letter of September
11, 1980 from Max B. Scheider, Colonel, Corps of Engineers. Contract No.

I DACW33-80-C-0003 has been assigned by the Corps of Engineers for this work.

b. Purpose of Inspection

I (1) To perform technical inspection and evaluation of non-federal dams
to identify conditions which threaten the public safety and thus permit
correction in a timely manner by non-federal interests.

1(2) To encourage and prepare the states to quickly initiate effective
dam safety programs for non-federal dams.

I(3) To update, verify and complete the National Inventory of Dams.

1.2 Description of Project

a. Location. Miles Pond Dam is located in the Town of Concord, Essex
County, Vermont. The dam is located on Miles Pond Brook, approximately 4.2
miles upstream of its confluence with the Connecticut River. The dam is
shown on the 7.5 minute U.S.G.S. quadrangle for Miles Pond, Vermont - New
Hampshire, with coordinates approximately 710 47.7' west longitude, 440
26.7' north latitude. The location of Miles Pond Dam is shown on the loca-
tion map immediately preceding this page.

b. Description of Dam and Appurtenances. Miles Pond Dam is an earth
embankment with a concrete cutoff wall at the outlet structure and emergency
spillway approximately located in the center of the dam. The earth embankment
top width varies, with a minimum of 10 feet. The side slopes also vary with
a maximum slope of 3 horizontal to 1 vertical to a level grade. The dam is
approximat-'a 400 feet long and 19 feet high as measured from the invert of
the discha culvert to the top of the dam. The finished grade downstream
of the dam is approximately 10 feet below the top of the dam at elevation
92.0 feet. The concrete cutoff wall section of the dam is approximately 125feet long. The crest of the embankment varies in elevation from 101.3 to

1 102.5 feet.*

*NOTE: All elevations are based on an assumed elevation of 102.5 taken

from the left corner of the concrete cutoff wall.
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The outlet structure consist of a principal spillway and an emergency
spillway. The principal spillway is a stop log chuted structure with two
4.3 foot wide openings. The sill elevation of the two openings is 92.0
feet. With the stop logs in place the elevation of the outlets is 98.5
feet. The concrete chute spillway discharges into a concrete box culvert,
6.1 feet high by 5.2 feet wide and 280 feet long which in turn discharges
into the natural outlet stream.

The emergency spillway, which is adjacent to the principal spillway,
has a 12-inch wide sill, 90 feet long at elevation 99.0 feet. The downstream
slope of the emergency spillway is lined with grouted granite blocks. At
the base of the slope is side channel which diverts the overflow into the
same concrete box culvert. The side channel also acts as an energy dissipator
for discharges in excess of the box culvert capacity which then flow down a
grassed waterway before entering the natural outlet channel.

c. Size Classification. Miles Pond Dam is 19 feet high and has a
storage volume of 2,200 acre-feet of water. In accordance with Article
2.1.1 of the Recommended Guidelines for Safety Inspection of Dams, the dam
is Intermediate in size based upon its storage capacity which is greater
than 1,000 acre-feet but less than 50,000 acre-feet.

d. Hazard Classification. The dam has a hazard classification of High
based upon its potential for damage. Development downstream of Miles Pond
Dam along Miles Pond Brook is confined to the small rural settlement of East
Concord. As the computed breach flood wave approaches East Concord approximately
2.8 miles downstream it will be at a stage of 9 to 11 feet above the streambed
at a discharge of,8,400 cfs. Appreciable damage could occur and it is
possible that more than a few lives may be lost in areas of East Concord
where 3 to 5 housing units are 6 to 8 feet above the streambed. Before the
flood wave reaches East Concord, traveling down Miles Pond Brook, the wave
inundates two railroad crossings owned by Maine - Central. The flood wave
overtops each railroad bridge by approximately 3 feet. The Maine - Central
Railroad Co., Mountain Division, is used to ship freight, averaging 1.8
billion gross tons of freight per year.

e. Ownership. The dam is owned by the State of Vermont, Department of
Water Resources, Montpelier, Vermont 05062. Contact Mr. A. Peter Barranco,
State Dam Safety Engineer, (802) 828-2261.

f. Operator. The dam is operated and maintained by the State of
Vermont, Department of Water Resources, Montpelier, Vermont 05062. Contact
Mr. A. Peter Barranco, State Dam Safety Engineer, (802) 828-2261.

g. Purpose. The purpose of this dam is primarily to create an impound-
ment of water for recreational use.

h. Design and Construction History. Based on records available at the
State of Vermont Department of Water Resources, prior to 1968 the Miles Pond
Dam was owned by Miles Pond Wood Product, Inc. The date of construction of
the original dam is not known. The State of Vermont Department of Water
Resources acquired ownership in 1968. In 1969, under the direction of The
State of Vermont Department of Water Resources, DuBois & King, Inc. of
Randolph, Vermont redesigned the Miles Pond outlet structure.

2
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In 1970 after reconstruction of the outlet structure was completed, subsidence
occurred in the emergency spillway basin (see photographs of failure in
Appendix B). The emergency spillway was repaired by securing the placement
of the granite blocks by grouting.!

i. Normal Operating Procedure Miles Pond Dam is maintained for recrea-
tional purposes. The normal water surface elevation to be maintained in
Miles Pond is 98.5 feet, except during the period of October 15 through May
15, the winter level is 1.5 to 2 feet below the normal water surface elevation
of 98.5.

1.3 Pertinent Data

i a. Drainage Area. The drainage basin of Miles Pond Dam has an area of
6.7 square miles. The land is mostly forested and the terrain is mountainous.
The elevations range from 2690 feet at the top of Miles Mountain to 1027
feet which is the elevation of Miles Pond based on the U.S.G.S. 7.5 minute
quadrangle map. The basin is sparsely populated with the major development
occuring on approximately 30 percent of the Miles Pond shoreline. The
maximum lake area represents approximately 5 percent of the total drainage
area. The predominant soils in the watershed are Peru-Iiarlow and Lyman-
Marlow-Peru associations.

3 b. Discharge at the Dam Site.

(1) Outlet Works. The principal spillway is a stop log chute
structure which is located in the center of the earth embankment.
The stop log chute structure has two 4.3 foot wide opeinings, as
shown on page 3 of 4 in Appendix B and in Photo #8 in Appendix C.
The crest elevation of the stop log structure is 92.0 feet, which
is approximately 10 feet below the crest of the dam. The stop log
structure is the entrance to a concrete chute spillway which
discharges into a concrete box culvert 6.1 feet high x 5.2 feet
wide.

The maximum capacity of the stop log chute spillway (Crest
elevation 92.0) is 550 cfs, with the water surface at the emergency
spillway crest (elevation 99). However, under normal operating
conditions (refer to Sections 1.2[i] and 2.3) the maximum capacity
of the stop log chute spillway was calculated to be 11 cfs based
upon the stop logs at elevation 98.5 feet.

(2) Maximum Known Flood. No records were available of past
flooding at the site.

(3) Spillway Capacity at Top of Dam. The emergency spillway
is a 12 inch wide concrete sill, 90 feet long at an elevation of
99.0. When the water surface elevation is at the top of dam,
elevation 102.4 feet, the emergency spillway will discharge 1,920
cfs and the principal spillway will discharge 240 cfs, with stop
logs at elevation 98.5, for a total capacity of 2,160 cfs. This
represents the total project discharge at the top of the dam.
This total project discharge is equivalent to 19 percent of the
routed test flood outflow.

1 _ _ 3
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(4) Spillway Capacity at Test Flood Elevation. The full PMF
tet flood inflow for the 6.7 square miles is 12,035 cfs. The
surcharge storage of 2,970 acre-feet will attenuate the peak
outflow to 11,270 cfs at an elevation of 105.8 feet; this represents
an overtopping of the dam by 3.4 feet. The principal spillway at
elevation 98.5 will discharge 620 cfs while the emergency spillway
discharges 5,430 cfs, for a total discharge of 6,050 cfs or 54% of
the routed test flood outflow 11,270 cfs.

(5) Total Project Discharge. The total project discharge at
the top of dam is 2,160 cfs at elevation 102.4. During the test
flood when the inflow is 12,035 cfs, the total project will
discharge 11,270 cfs at elevation 105.8.

c. Elevation (feet)

(1) Steambed at toe of dam 83.1

(2) Bottom of cutoff N/A

(3) Maximum N/A

(4) Recreational pool 98.5

(5) Full flood control pool N/A

(6) Principal spillway crest 92.0

(7) Emergency spillway crest 99.0

(8) Design surcharge (Original Design) Not Known

(9) Top of dam 102.4

(10) Test flood design surcharge 105.8

d. Reservoir Length (feet)

(1) Normal pool el. 98.5 6200

(2) Flood control pool N/A

(3) Emergency crest pool el. 99.0 6200

(4) Top of dam el. 102.4 6400

(5) Test flood pool el. 105.8 6500

4



e. Storage (acre-feet)

(1) Normal pool 1370

I (2) Flood control pool N/A

i (3) Emergency spillway crest pool 1500

(4) Top of dam 2200

(5) Test flood pool 2970

f. Reservoir Surface (acres)

(1) Normal pool 210

(2) Flood-control pool N/A

(3) Emergency spillway crest (pool) 210

(4) Top of dam pool 216

(5) Test flood pool 220

i g. Dam

(1) Type Earth Embankment

(2) Length 400 feet

(3) Height 19 feet

(4) Top Width 10 foot minimum

I (5) Side Slopes
Upstream Level to 3:1
Downstream Level to 3:1

(6) Zoning No Zoning
indicated on design

Idrawings

(7) Impervious core Thin layer of
"imp. fill" of
undesignated thicknesss
beneath riprap on
upstream slope,
according to design

drawings.

15
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(8) Cutoff 1-foot thick
concrete cutoff wall
(see drawings Appendix
B, Figures 3 and 4)

(9) Grout curtain None shown on
design drawings

h. Diversion and Regulating Tunnel

Not applicable.

i. Emergency Spillway

(1) Type Concrete overflow
in center of dam

(2) Length of weir 90 feet

(3) Crest elevation El. 99.0

(4) Gate N/A

(5) Upstream Channel N/A

(6) Downstream Channel Grouted granite
block basin and
grassed waterway

j. Regulating Outlets

(1) Invert El. 92.0

(2) Length of Weir (2) - 4.3 feet

(3) Description Stop log structure with (2)
4.3 foot openings which
discharges into chute spillway
which discharges into concrete
box culvert 6.1 feet high x
5.2 feet wide. Crest elevation
can vary from 92.0 feet to
99.0 feet, which is crest of
emergency spillway

(4) Control Mechanism Stop logs in
inlet structure

6
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I SECTION 2

ENGINEERING DATA

2.1 Design.

No design information for the original dam is available.

I For the 1969 reconstruction of Miles Pond Dam there was no design
stability analysis performed for the dam and appurtenances. However, orig-
inal design drawings, preliminary design hydrologic information and an
executed copy of the contract and specifications are available for the 1969
reconstruction of Miles Pond Dam and are on file at DuBois & King, Inc.,
Randolph, Vermont 05060. (See Appendix B)I
2.2 Construction Data.

No information is available concerning the original construction of
the dam. No as-built plans are available for the 1969 reconstruction
project of Miles Pond Dam. However, a significant amount of information
concerning the 1969 reconstruction is available, such as, weekly inspection
reports, miscellaneous design notes, construction photographs, reports on
concrete aggregates, tests results of concrete poured, and miscellaneous
survey notes for the construction site.

i 2.3 Operation.

No operating manual exists for Miles Pond Dam. Rules and regulations
governing the water surface elevations of Miles Pond are implemented by the
State of Vermont, Department of Water Resources. (See Appendix B) These
regulations state that the water surface elevation shall be maintained at
98.5, assumed datum, except during the period October 15 to May 15 when the
winter level of 1.5 to 2 feet below the established level is authorized.

2.4 Evaluation

a. Availability. While no information is available on the design of
the original Miles Pond Dam, a significant amount of information is available
concerning the 1969 reconstruction. For the 1969 reconstruction of Miles
Pond Dam, information such as weekly inspection reports, miscellaneous
design notes, and a set of executed contracts, plans and specifications are
available from the State of Vermont Department of Water Resources, State
Office Building, Montpelier, Vermont 05062. This agency also has in its
files, copies of inspection reports. (See Appendix B). Weekly inspection
reports, miscellaneous design notes, a set of executed contracts and spec-
ifications and the original design plans of the 1969 reconstruction of
Miles Pond Dam are also on file at DuBois & King, Inc., Randolph, Vermont
05060.

7Ig
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b. Adequacy. The lack of actual as-built drawings and engineering
data did not allow for definitive review. Technical data pertaining to the
construction of the dam such as, type of materials used, and soils gradation
and compaction were recorded randomly, due to the fact that full-time
resident inspection was not provided. Consequently, emphasis was placed
upon the findings of the visual inspection and sound engineering judgment.

c. Validit The original design drawings concerning the reconstruction
of the dam in 969 do not appear to be completely accurate. Changes such
as alignment of the left concrete abutment and small discrepencies in
elevations are evident. These changes probably occurred during construction.

8
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- SECTION 3
VISUAL INSPECTION

3.1 Findings

i a. General. The field inspection of Miles Pond Dan was performed on
September 30, 1980. The weather was overcast and cool with temperature
near 60°F. The inspection team included personnel from DuBois & King,
Inc., Geotechnical Engineers, Inc., and Knight Consulting Engineers, Inc.I A copy of the inspection checklist as completed during the field inspection
is included as Appendix A. At the time of the inspection, the water surfaceg elevation was at 98.5.

b. Dan. The dam is an earth embankment with the outlet structure
located in the center of the dam (Photo 1). The embankment section between
the principal spillway (stop log chute spillway) and the left abutment is
mostly covered with grass which has been kept mowed. However, there is an
unpaved sand-and-gravel road that crosses the crest close to the abutment
and there are a few small bare spots elsewhere on the crest (Photo 2). TheI crest itself is slightly irregular but there is no evidence of sloughing on
eith-r the upstream or downstream slopes. There is minor erosion on the
downstream slope.

The embankment section between the right end of the emergency spillway
and the right abutment is mostly covered with grass which has been kept
mowed. However, there is a rock outcrop with a few trees, located on the
downstream slope, approximately 35 feet to the right of the right side of
the emergency spillway (Photo 3). The crest itself is slightly irregular
but there is no evidence of sloughing on either the upstream or downstream
slopes. The right abutment appears to be in good condition.

The central section of the dam is the outlet structure. The central
section of the dam consists of a principal and an emergency spillway. The
emergency overflow spillway appears to be an earthen embankment paved with
granite blocks on the downstream slope (Photo 4). The joints between the
granite blocks have been slush-grouted. This grout has broken out of a few
joints (Photo 5). There is a concrete wall at the crest of the dam, apparently
a cutoff wall, extending the entire length of the emergency spillway from
the stop log chute spillway structure to the right abutment. The slush-
grouted granite blocks have slid down the slope leaving an approximately
one-half inch crack between the concrete cutoff wall and the granite blocks
(Photo 6). At the toe of the dam, there is a granite-block paved channel
to carry minor overflows to the left side of the toe where they would
discharge into the principal spillway between the stop log spillway entrance
and the spillway culvert, which discharges about 280 feet downstream from
the toe of the dam. There is a horizontal granite-block-paved apron extending
about 10 feet downstream from the toe of the dam, and beyond that is a
grassed waterway (which is kept mowed) extending about 280 feet downstream
(Photo 7), to the outlet channel. No evidence of seepage from either the
foundation or the abutments was observed.

I9
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c. Appurtenant Structures. The principal spillway consists of a stop
log structure, a chute spillway and concrete box culvert. The stop log
structure (Photo 8) provides the entrance into the chute spillway (Photo 8)
which discharges into the concrete box culvert, 6.1 by 5.2 feet (Photo 9).
The condition of the concrete and stop logs of the principal spillway is
good. The stop logs have straight cut edges. The discharge outlet of the
principal spillway is a 280 foot long concrete box culvert. The discharge
end of the spillway culvert has undergone considerable concrete erosion
near the invert level (Photos 10 & 11).

The emergency spillway consists of a 12 inch wide concrete sill, 90
feet in length, a basin paved with grouted granite blocks and a grassed
waterway (Photo 4). The emergency spillway is in good condition except for
the areas of the grouted granite blocks, where the grouted joints have
broken or cracked (Photos 5 & 6).

d. Reservoir. Miles Pond is a natural lake which has had its water
surface elevation raised by the Miles Pond Dam. The maximum depth of the
lake is 55 feet. While the natural lake level is not known, a depth chart
prepared by Vermont Department of Water Resources (Appendix B) indicates
that the natural control is approximately 6 feet below the current normal
elevation. The shoreline of the reservoir is very well maintained in the
vicinity of the dam (Photos 12 & 13). A problem may occur when fallen
trees or limbs from the upstream end of Miles Pond float down to the outlet
and decrease its discharge capacity during periods of high water.

e. Downstream Channel. There are large boulders and some concrete
rubble on the banks of downstream channel close to the discharge end of the
culvert. Brush overhangs the channel downstream from the spillway culvert
(Photo 14). The area downstream of the spillway culvert does not present a
problem due to the extremely flat overbanks, and general swampy downstream
conditions.

3.2 Evaluation

On the basis of the visual inspection, the dam is judged to be in good
condition. Factors that can endanger the future condition of the dam are
the following:

a. The unpaved roadway which crosses the embankment and a few spots
bare of vegetation of the embankment near the left abutment would be susceptible
to erosion if the darn were overtopped.

b. The slush grout between the granite blocks which pave the downstream
slope of the emergency spillway is missing in some places. This grout was
apparently placed after erosion of the soil under the granite blocks during
earlier flows over the spillway. It is not possible to determine on the
basis of the visual inspection above whether the grouting serves as essential
purpose in preventing erosion of the granite block paving and underlying
soils, or whether it might (if completely intact) result in water pressure
building up under the paving which might endanger the spillway.

c. The concrete erosion at the discharge end of the spillway culvert
could result in the collapse and blockage of the culvert.

10



SECTION 4
OPERATIONAL AND MAINTENANCE PROCEDURES

1 4.1 Operational Procedures

a. General. Miles Pond Dam creates an impoundment of water which is
primarily used for recreation. During the summer months the water level is
maintained at 98.5 feet to facilitate recreational benefits at Miles Pond.
The lake level is lowered 1.5 to 2 feet during the period of October 15 to
May 15, as a precautionary measure against winter and spring flooding. The
lake level is controlled by regulating the number of stop logs installed in
the stop log chute spillway (principal spillway).

Ib. Warning System. There is no formal warning system to alert downstream

residents in case of an emergency at the dam.

4.2 Maintenance Procedures

a. General. There is a program for maintaining the dam. The Vermont
Department of Water Resources does maintain the embankments and clears the
spillways at least two times a year during pool level adjustments.

b. Operational Facilities. The stop logs are the only parts which
require operation. The biannual operation of the upper portions of the
stop logs is sufficient to keep them in good working condition. The lower
sections are not normally removed.

4.3 Evaluation

The present maintenance to date has been sufficient but additional
inspection will be required in the future to insure the security of the
structure.

The spillways and the stop logs should be inspected on a regular basis
and implement replacement or repairs as needed.

The owner should establish written procedures for operating and main-
taining the structure. Written procedures should also be established for a
formal warning system in case of an emergency.

I
I
I
I
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SECTION 5
EVALUATION OF HYDRAULIC/HYROLOGIC FEATURES

5.1 General

Miles Pond Dam is an earth embankment with a length of approximately
400 feet and a structural height of 19 feet. The appurtenant works consist
of two spillways; a principal spillway and an emergency spillway. The
principal spillway consist of a stop log chute spillway (net weir length
8.7 feet), which discharges into concrete box culvert, 6.1 feet high x 5.2
feet wide. At the end of the stop log chute spillway there is an adverse
slope which acts as an energy dissipator before the discharge enters the
concrete box culvert. The chute spillway is regulated by two stop log
openings. The spillway has an ungated elevation of 92.0 feet, with a
normal operation elevation of 98.5 feet. The emergency spillway consists
of a 12 inch wide concrete sill, 90 feet long, which discharges into a
basin lined with grouted granite blocks. At the toe of the dam (bottom of
basin), there is a granite-block-paved channel to carry minor overflows to
the left side of the toe where they could discharge into the principal
spillway between the stop log spillway entrance and the spillway culvert.
If the spillway culvert should become plugged the discharge would then use
the grass waterway below the principal and emergency spillways to reach the
outlet channel. The crest of the emergency spillway is 99.0 feet. With
the water level at the top of dam (102.4 feet), the stop log chute spillway
at the normal operating elevation (98.5 feet) would convey 240 cfs and the
emergency spillway could convey 1,920 cfs. Thus, the project would discharge
2,160 cfs at the top of dam, elevation 102.4. At the top of dam (102.4)
the stop log chute spillway at the unregulated elevation of 92.0 feet would
convey 990 cfs and the emergency spillway would convey 1,920 cfs. Thus,
the project would discharge 2,910 cfs at the top of dam at the stop log
chute spillway unregulated elevation of 92.0 feet. The 6.7 square mile
watershed is primarily mountainous terrain and is predominantly forested
with very little development. Development in the watershed is limited to
the immediate lake shore area.

5.2 Design Data

The only hydrologic design information available for Miles Pond Dam is
preliminary information obtained from DuBois & King, Inc. A copy of the
preliminary data is included in Appendix B. The preliminary hydrologic
data was not modified for the final spillway design changes, therefore, the
values were not used.

5.3 Experience Data

There are no recorded experience of overtopping or any visual accounts
of such.

5.4 Test Flood Analysis

The size of this structure puts it in the Intermediate class. It has
storage of greater than 1,000 and less than 50,000 acre-feet. The hazard
potential classification was determined to be High because the failure of

12
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4Miles Pond Dam is likely to endanger more than a few lives in three to five
dwellings along Miles Pond Brook in East Concord. In accordance with the
"Recommended Guidelines for Safety Inspection of Dams", the test flood is
the full probable maximum flood (PMF). The full PMF discharge of 12,035
cfs was calculated using HEC-I, (Hydrologic Engineering Center - Flood
Hydrograph Package). The routing of the full PM1F thru Miles Pond Dam was
accomplished by using the Modified Puls method in the HEC-I computer
program. The assumption was made that the pond would be at pool level
elevation 98.5 feet (normal summer pool elevation) prior to beginning of
test flood. During the test flood, the structure will be overtopped by 3.4
feet (elevation 105.8) which is a maximum pool storage 2,970 acre-feet.
The outflow would be 11,273 cfs. This represents a 6 percent reduction of
the test flood inflow. The two spillways can pass 2,160 cfs at the top of
dam (elevation 102.4) or 19 percent of the test flood outflow. The PMF
flood of 6,020 cfs would have an outflow of 5,150 cfs or a reduction of the
inflow by 14 percent and would overtop the crest of the dam by 1.3 feet

I(elevation 103.7)

g5.5 Dam Failure Analysis

Using the Corps of Engineers, April 1978, "Rules of Thumb Guidance for
Estimating Downstream Dam Failure Hydrographs", a dam failure analysis was
performed for Miles Pond Dam. Prior to failure, the water level was assumed
to be at the top of the dam (elevation 102.4). The breach height of 10.4
feet and breach width of 163 feet (40 per cent of the dam length) were used
to compute the breach discharge of 9,190 cfs. Prior to failure with the
water level at the top of dam the two spillways would be discharging 2,160
cfs.

I The breach would produce a 10.4 foot depth with a discharge of 11,350
cfs immediately downstream of the dam. Approximately three miles downstream
of Miles Pond Dam in the settlement of East Concord the flood wave would be9 at a stage of 9 to 11 feet above the streambed at a discharge of 8,400 cfs.
Appreciable damage could occur in the areas of East Concord where 3 to 5
housing units are 6 to 8 feet above the streambed. The stage prior to the
dam failure would be 7 feet in the settlement of East Concord. This
increase in the flood wave height is due to the channel configuration. The
flood wave would have the potential for washing out several bridges; two
railroad bridges and two town highway bridges in East Concord. The flood
wave would cause appreciable damage and possible loss of life in three to
five dwellings with the flood levels up to 2 to 4 feet above the first
floor of these dwellings. It is probable that other housing units located
in the fringe areas of the valley and others located downstream would
suffer lesser damage from the resultant flood. Because of the possibility
of the loss of more than a few lives, the dam is classified as High hazard.

I (Refer to Appendix D - Possible Flood Damage Area lap)

I
!
I
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SECTION 6
EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observations

The visual inspection did not disclose significant indication of
overall instability. However, there are three potential structural problems
observed during the field inspection. One of the problems was the lack of
erosion protection at the unpaved roadway which crosses the crest of the
embankment near the left abutment and on a few bare spots on the crest of
the embankment. The second problem is the grouted granite-block basin in
the emergency spillway. The slush - grout between-the granite blocks which
pave the downstream slope of the emergency spillway is missing in some
places. This grout was apparently placed after erosion of the soil under
the granite blocks during earlier flows over the spillway. It is not
possible to determine on the basis of the visual inspection above whether
the grouting serves an essential purpose in preventing erosion of the
granite - block paving and underlying soils, or whether it might (if completely
intact) result in water pressure building up under the paving which might
endanger the spillway. The third problem observed during the field inspection
was the concrete erosion at the discharge end of the spillway culvert, this
erosion would cause the collapse and blockage of the culvert.

6.2 Design and Construction Data

No design data was available for the original dam construction.

6.3 Post Construction Data

In 1969, under the direction of theState of Vermont Department of
Water Resources, DuBois & King, Inc., of Randolph, Vermont, redesigned the
Miles Pond outlet structure. At the time of reconstruction, there was no
structural stability analysis performed on the outlet structure or earth
embankments. Although the original design drawings concerning the 1969
reconstruction are available, the drawings do not appear to be completely
accurate. Changes such as alignment of the left concrete abutment and
small discrepancies in elevations are evident. These changes probably
occurred during construction. For these reasons a structural stability
analysis was not performed using the design drawings configurations. The
structural stability analysis was completely based on the visual inspection
of the dam.

6.4 Seismic Stability

This dam is located in Seismic Zone 2 and, in accordance with the
Phase I Guidelines, does not warrant seismic analysis.

14



SECTION 7
ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

* 7.1 Assessment

a. Condition. On the basis of the visual inspection, the dam is in
good condition. However, due to the hydraulic inadequacy of the emergency
spillway the overall condition is judged to be fair.

jb. Adequacy of Information. There is a significant amount of design
information available concerning the 1969 reconstruction, but as explained
in Section 2.4(c) the accuracy of the original design drawings is questionable.
The information on the actual 1969 reconstruction as explained in Section
2.4(b) was recorded randomly due to the fact that full-time resident inspection
was not provided. Consequently, emphasis was placed upon the findings of
the visual inspection and sound engineering judgment.

c. Urgency. The recommendations presented in Section 7.2 and 7.3
should be carried out within one year of receipt of this report by the
owner.

7.2 Recommendations

The following investigations and needed corrections should be performed
under the direction of a registered engineer qualified in the design and9 construction of dams.

(1) Design adequate erosion protection for the embankment section
I of the dam;

(2) Investigate the granite - block paving of the emergency spillway
(including the slush grout between the blocks and the underlying
soils) and design remedial measures if needed;

(3) Repair concrete erosion on the discharge end of the spillwayI culvert; and

(4) Perform a detailed hydrologic - hydraulic investigation to assess
further the potential of overtopping the dam and the need for the
means to increase project discharge capacity.

7.3 Remedial Measures

a. Operation and Maintenance Procedures

I (1) A professional engineer qualified in the design and
construction of dams should make a comprehensive technical inspection
of the dam once every year and implement maintenance recommendations.

I
1 15



(2) Establish a surveillance program for use during and immediately
after heavy rainfall and also a downstream warning program to
follow in case of an emergency.

7.4 Alternatives

There are no practical alternatives consistent with the present use of
the dam.
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VISUAL INSPECTION CHECKLIST
PARTY ORGANIZATION

I PROJECT Miles Pnnd fln nord, Vermont DATE Sept. 30. 1980

TIME 10:00

WEATHER Overcast

W.S. ELEV. U.S. DN.S.

I PARTY:

1. Robert Wernecke, D&K 6.

2. Charles J. Kissel, D&K 7.

3. Stephen Knight, KCE 8.

4. Ronald Hirschfeld 9.

I 5. 10.

PROJECT FEATURE INSPECTED BY REMARKS

1 1. Geotechnical Ronald Hir _ _ __hfpld_

I 2. Structural Stpphon Kni-ht

3. Hydraulic/Hydroloqy Robert Wernecke & Charlp-ircse1

4.

5.

1 6.
I 7.

8.

I 9.
10.

,I -NOTE: All elevations are based on an assumed elevation of 102.5, taken from

the left corner of the concrete cutoff wall.
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INSPECTION CHECKLIST

PROJECT Miles Pond Dam. VT DATE Sept in- lgRfl

PROJECT FEATURE NM IE Rnhirt U~rnprkp

DISCIPLINE NAMIE Rnnald Hjr-rhfPId

NAME Stephen Knight

AREA EVALUATED CONDITIONS

DAM EMBANKMENT

Crest Elevation 102.4 Feet

Current Pool Elevation 98.5 Feet

Maximum Impoundment to Date Unknown

Surface Cracks None observed

Pavement Condition No pavement

Movement or Settlement of Crest None observed

Lateral Movement None observed

Vertical Alignment Very slightly irregular

Horizonal Alignment Good

Condition at Abutment and at Concrete
Structures Good

Indications of Movement of Structural
Items on Slopes No structures on slopes

Trespassing on Slopes Slight evidence of trespassing

Sioughing or Erosion of Slopes or
Abutments Slight erosion at downstream toe

Rock Slope Protection - Riprap Failures No riprap

Unusual Movement or Cracking at or Near
Toe None observed

Unusual Embankment or Downstream
Seepage None observed

Piping or Boils None observed
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INSPECTION CHECKLIST

i PROJECT Miles Pond Dam. VT DATE Sept. 3o- 1980

PROJECT FEATURE NAMF Robert Wernecke

DISCIPLINE Nf 'E Ronald Hirschfeld

i NAME Stephen Knight

AREA EVALUATED CONDITIONS

DAM EMBANKMENT (Continued)

Foundation Drainage Features None observed

Toe Drains None observed

I Instrumentation System None observed

g Vegetation Grass

I
I
I
I
I
I
I
I
I
I
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INSPECTION CHECKLIST

PROJECT Miles Pond Dan, VT DATE Sept. 30. 1980

PROJECT FEATURE NAIE Robert Wernecke

DISCIPLINE NIE Ronald Hirschfeld

NAME Stephen Knight

AREA EVALUATED CONDITIONS

DIKE EMBANKMENT N/A

Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date

Surface Cracks

Pavement Condition

Movement or Settlement of Crest

Lateral Movement

Vertical Alignment

Horizontal Alignment

Condition at Abutment and at Concrete
Structures

Indications of Movement of Structural
Items on Slopes

Trespassing on Slopes

Sloughing or Erosion of Slopes or

Abutments

Rock Slope Protection - Riprap Failures

Unusual Movement or Cracking at or
Near Toes

Unusual Embankment or Downstream
Seepage

Piping or Boils

A-4
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9 INSPECTION CHECKLIST

g PROJECT- Miles Pond Dam, VT DATE Sept. 30. 1980

PROJECT FEATURE NAME Robert Wernecke

DISCIPLINE NAIE Ronald Hirschfeld

NAME Stephen Knight

AREA EVALUATED CONDITIONS

OUTLET WORKS - CONTROL TOWER N/A

a. Concrete and Structural

General Condition

Condition of Joints

ISpalling
Visible Reinforcinq

Rusting or Staining of Concrete

Any Seepage or Efflorescence

I Joint Alignment

i Unusual Seepage or Leaks in Gate
Chamber

Cracks

Rusting or Corrosion of Steel

I b. Mechanical and Electrical

Air Vents

9Float Wells
Crane Hoist

I Elevator

I Hydraulic System

Service Gates

jEmergency Gates

A
I A- 5
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INSPECTION CHECKLIST

PROJECT Miles Pond pan. VT DATE Sept. 30. 1980

PROJECT FEATURE NNIE Robert Wernecke

DISCIPLINE NAIE Ronald Hirschfeld

NAME Stephen Knight

AREA EVALUATED CONDITIONS

OUTLET WORKS - INTAKE CHANNEL AND PRINCIPAL SPILLWAY

INTAKE STRUCTURE (Stop log chute spillway)

a. Approach Channel N/A

Slope Conditions Good

Bottom Conditions Good

Rock Slides or Falls None

Log Boom None

Debris None

Condition of Concrete Lining Not Applicable

Drains or Weepholes Not Applicable

b. Intake Structure

Condition of Concrete Good

Stop Logs and Slots Good condition

A-6



INSPECTION CHECKLIST

PROJECT Miles Pond Dam, VT DATE Sept. 30. 1980

PROJECT FEATURE NAME Robert Wernecke

DISCIPLINE NAME Ronald Hirschfeld

NAME Stephen Knight

AREA EVALUATED CONDITIONS

OUTLET WORKS - UPSTREAM END OF CONDUIT Also see Outlet Structure and
Outlet Channel

General Condition of Concrete Good except for erosion at
base of stop log support

Rust or Staining on Concrete Slight rust under fence

Spalling Negligible

Erosion or Cavitation None at this end

Cracking Few small shrinkage cracks

Alignment of Monoliths No monoliths

Alignment of Joints Good

Numbering of Monoliths N/A

Weepholes Weephole at base of training
wall on each side of spillway
chute discharging minor amount
of water, with rust staining
of concrete below weephole.

A-7
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INSPECTION CHECKLIST

PROJECT Miles Pond Dam, VT DATE Sept. 30, 1980

PROJECT FEATURE NAME Robert Wernecke

DISCIPLINE NAIE Ronald Hirschfeld

NAME Stephen Knight

AREA EVALUATED CONDITIONS

OUTLET WORKS - DOWNSTREAM END OF

OUTLET CONDUIT

General Condition of Concrete Poor

Rust or Staining Slight staining (No rust)

Spalling loderate

Erosion or Cavitation Servere, at invert of discharge
end of concrete box culvert
(erosion occurs for approximately
5 feet at the invert)

Visible Reinforcing None except rebar left exposed
at outlet end of conduit

Any Seepage or Efflorescence No

Condition at Joints Not observable

Drain Holes Not applicable

Channel

Loose Rock or Trees Overhanging
Channel Large bushes overhanging channel,

large boulders and concrete rubble
on banks of channel near conduit

Conditition of Discharge Channel Fair

A-8
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INSPECTION CHECKLIST

g PROJECT Miles Pond nam. VT DATE Sept. 30. In80-

PROJECT FEATURE NAME Robert Wernecke

i DISCIPLINE NAME Ponald Hirschfeld

i NAME Stephen Knight

i AREA EVALUATED CONDITIONS

OUTLET WORKS - EMERGENCY SPILLWAY EMERGENCY SPILLWAY
WEIR, APPROACH AND DISCHARGE

CHANNELS

a. Approach Channel

General Condition Good

Loose Rock Overhanging Channel None

Trees Overhanging Channel None near spillway

Floor of Approach Channel Sediment to within 1-2 ft of crest
on upstream side of weir

b. Weir and Training Walls

General Condition of Concrete Good

I Rust or Staining No rust, very slight staining

Spalling Negligible

Any Visible Reinforcing None

Any Seepage or Efflorescence None

Drain Holes None observed

c. Discharge Channel

General Condition Fair

Loose Rock Overhanging Channel None

Trees Overhanging Channel None

Floor of Channel Cut-granite-blocks with slush mortar
I in jioints

I
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INSPECTION CHECKLIST

PROJECT Miles Pond Dam, VT DATE Sept. 30, 1980

PROJECT FEATURE NAME Rohert Wernecke

DISCIPLINE _NAE Rondld Hirschfeld

NAME Stephen Knight

AREA EVALUATED CONDITIONS

OUTLET WORKS - EMERGENCY SPILLWAY EMERGENCY SPILLWAY
WEIR, APPROACH AND DISCHARGE

CHANNELS (Continued)

Other Obstructions None

Other Comments Low discharges are controlled
and diverted by small channel
in emergency spillway into
principal spillway

A-10



INSPECTION CHECKLIST

PROJECT Miles Pond Dam, VT DATE Sept 30, 1980

PROJECT FEATURE NAME Robert Wernecke

DISCIPLINE NA1E Ronald Hirschfeld

NAME Stephen Kniqht

e AREA EVALUATED CONDITIONS

OUTLET WORKS - SERVICE BRIDGE N/A

a. Super Structure

Bearings

Anchor Bolts

g Bridge Seat

Longitudinal Members

Underside of Deck

Secondary Bracing

Deck

Drainage System

Railings

Expansion Joints

Paint

b. Abutment & Piers

General Condition of Concrete

Alignment of Abutment

Approach to Bridge

Condition of Seat & BackwallI
I
I
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APPENDIX B
ENGINEERING DATAI

1. Design and Construction Records

A. Records of 1969 Constructioon
A.1 Executed copy of Contract & Specs. Information from
A.2 Weekly Inspection Report DuBois & King, Inc.
A.3 Miscellaneous Construction Photographs Randolph, Vermont 05060

2. Past Inspection Reports

i A. Inspection Report Appendix B, pgs. B-2
B. Other Inspection Reports Department of Water

Resources
State of Vermont
State Office Building
Mlontpelier, Vermont 05062

I 3. Miscellaneous Data

A. Preliminary Design Notes Appendix B
pgs. 8-3 to B-10

B. Rules & Regulations on Water Surface Levels Appendix B
pgs. B-11 to B-12

C. Photographs of Dam Failure September 1970 Appendix B
pgs. B-13 to B-15

D. Miles Pond Depth Chart!
4. Plans

I Original Design Drawings Figures 1-4
B. Site Plan Figure B-i
C. Photo Location lap Figure B-2

I
!
I
I
I
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9 STATE OF VERMONT

WATER RESOURCES BOARD

Establishment of Surface Water Before the

Levels at Miles Pond in the Water Resources Board

Town of Concord

RULES AND REGULATIONS

Proceedings having been duly held by the Vermont Water Resources Board

in accordance with Title 10, V.S.A., Section 575 (a) (II), for the purpose of

isking and promulgating rules and regulations governing the surface water

levels of Miles Pond, a natural lake constituting public water of Vermont,

located In the Town of Concord, Vermont whereby, upon hearing all Interested

parties, preliminary findings of fact were duly Issued dated February 27, 1969,

and no exceptions to such preliminary findings having been filed with the said

Board;

NOW THEREFORE, in consideration of all said proceedings and said prelim-

Inary findings of fact and subsequent investigations, the Vermont Water

Resources Board does hereby adopt said preliminary findings No. I through No. f

and the Vermont Water Resources Board does hereby make and promulgate the

following rules and regulations governing the surface water levels of said

Miles Pond:

I. That following the construction of the dam at the outlet of
Miles Pond by the Vermont Department of Water Resources, the
surface water level of Miles Pond in the Town of Concord shall
be maintained a S50fet, assumed datum, except during the
period October 15 to May 15 when the winter level of 1-1/2 to
2 feet below the established level is authorized.

2. That provision be made during the construction of the dam at
the outlet of Miles Pond by the Vermont Department of Water
Resources for a satisfactory method of surface water level
manipulation below the elevation of 98.50 feet, assumed datum.

B-II



3. That the temporary lowering of the surface water levels, as
established herein, for maintenance, clean-up, or other
purposes, shall be at a time mutually agreeable to the

majority of the affected parties, and upon written direction

of the Vermont Water Resources Board.

Done at Montpelier, Vermont, this day of 1969.

ATER RESOURCES BOARD

Chairman )

Member

Meiber
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APPENIDIX C
PHOTOGRAPHS

FOR LOCATION OF PHOTOS, SEE FIGURE B-2
LOCATED IN APPENDIX B



I-

I
'I
I,

I

3 #1 -Looking upstream at dam, principal and

emergency spillway

I
I
I
,

I #2 - Crest of dam and left abutment viewed from

'I principal spillway (stop log chute spillway)

I

i



#3 -Crest of emergency spillway, crest of dam and

right abutment viewed from principal spillway
(stop log chute spillway)

I

#4 - Emergency spillway viewed from right end of

spillway

I

• • m mmI



I
I
I
I

(A

~#5 - Grouting failure on downstream face of the

granite-block emergency spillway basin

I

I

I

S0#6 - inch crack between 12 inch concrete cutoff

i wall and the grouted granite-block emergency

I
IJ

i4



*I

I.
I

#7 - From left bank, looking downstream, at grassed

waterway downstream of emergency spillway

I

#8 - Looking upstream at principal spillway (stop log
chute spillway)



I

#9 - Looking downstream, from stop log structure, at
the downstream end of the principal spillway
(chute spillway and concrete box culvert)

_Il
1

lloo

#10 -Looking upstream at the discharge end of the
I principal spillway (concrete box culvert)

I
I



I1r

L..

#11 - Looking upstream at left invert side of the

discharge end of the concrete box culvert

I
I

T

#12 - Viewed from the left bank looking downstream at
principal and emergency spillway

J

• i " ....



I

1#13 - Viewed from the right bank looking downstreari
at emergency and principal spillway

i

!

#14 -Looking downstream at discharge channel at discharge
end of principal spillwayI

I
I
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,.J:-1 .t SICN DATED JAN 1073

UP"ATED ALG 74
C-'4 4E NO. ,I

MILES POND CAM U.S. A.MY CCRPS OF ENGINEERS
CONC ODVE0. CNT 1.0
CESIGN STMwm

J1e SPECIFICATION

1.0 N'' NMIN I rY I[r IMIN MEJWC [PLT [PQT NSlAN
1'. 44 10 1 0 0 .3 2 0 0

JCPEI NWT
3 0

................. .... .......

SUH-APEA RLNCFF COMPUTATION

-ILES P0NO CA-
ISTAu ICOMP IECON [TAPE JPLT JPRT INA|E

1 0 0 0 1 1

'yCfCGPAP" OATA
IHYUG lUHG TA4FA SNAP TwR5IA ToSp C wATIC ISNOW ISAME LOCAL

1 1 -,.70 0.00 0.00 1.00 0.300 0 0 0

P4fCIP DATA

6ipEE o.'S I'l 1012 '124 .R'R R72 P96 --
0.00 19.50 100.00 11,00 120.00 0.00 0.00 0.00

L0SS OATASTllKN DLTKR RTICL EPAIN STPK k 'T10K STRTL CNSTL ALSMX NIIMP0.00 0.00 1.00 0.00 0.00 1.00 .74 le 0.00 0.00

UNIT DYOOfj.API. DATA

EP= .50 CP= .k NIA= 0

RECESSION DATA
ST4TO. 4.00 OOCSN= -. 10 I7ICR= ]. 0

A;POMAIMATE CLARK COEFFICIENTS FPOM GIVEN SNYDER CP AND [P AwE TC= ?.@b AKN R= b.22 INTEQVALS

UNIT HrOPOGRAP" 39 EKO-OF-RPO(00 OuCINATES. LAO. 3.47 PHURS. CP= .64 VOL= 1.00
41. 152. 302. .70. 629. 744. eoo. 786. 702. 541.0 o;. 433. 369. 314. 2e)7 . 227. 143. Ibq. 141). 114.

20. 17. IS. 13. 1. c ). 7.

ENn-Or-!ElICD ILOW
TIME RAIN CXCS COMP 0

1 0 30 .0 0.00 4.
I I h0 .06 0.00 4.

I 1 30 .06 0.00 4.
1 1 .0 .0A D.00 3.
1 2 30 .0e 0.00 3.
1 2 s0 .06 0.00 3.
1 3 30 .09 0.00 3.
I13 60 .0 0.00 3.
1 4 30 .09 0.00 3.
1 4 60 .0 0.00 3.

5 30 .006 0.00 3.
0 0 .0 0.00 2.
30 .16 .0 IS.

I T0 .1p .12 21.I Jo :5 ] 3.

.12~ 2(.1.
q 60 .1 1 0.4

1 10 30 .1H .12 Nf).
1 10 00 .18 .12 h37.
I II 30 .- t .2 '70.

I 11 h0 .1. .12 , ".t 12 30 .07 .11 A01.

*97 :' ? ' 10 2. 2
I 0 1.17 1.11 14.

1 .) 1. 1.4') P IS,
l ^ , 1 [..0 lU I .ti

,_ i
- , _ _



I'

~30 1.37 1.1 03i
1 6 0 1.37 1.21 A:10.

1 17 30 1.07 1.01 977.
1 17 60 1.07 1.01 104'9.
1 13 30 .09 .03 1ll" o

I 19 60 .09 .33 1 031.
1 14 30 . 01; 03 11 Z0.

1 0 .O .03 10 dq.
I 20 30 .09 .03 96-0.
I o o0 .0 .03 3729,
1 21 30 .09 .03 7602.
1 21 60 .00 .03 6'39.
1 22 30 .01 .03 5601.
I 2? '0 .09 .03 ,dO0'.
1 23 30 .oq .03 4124.
1 23 0,0 .01 .03 3)'.'..
2 0 30 0.00 0.00 3053.
2 0 60 0.00 0.00 P930.
2 1 30 0.00 0.00 226.
2 I A0 0.00 0.00 44A.
2 2 30 0.00 0.00 1"7?.
2 2 "0 0.00 0.00 1.31.
2 3 30 0.00 0.00 1221.
2 3 "0 0 .0 0.00 11#0.
2 . 30 0.00 0.00 III .
2 4 '0 0.00 0.00 1070.
2 5 30 0.00 0.00 1027.
2 5 0 .00 0.00 91.
,2 30 0 00 0.00 947.
2 9 'u 0.00 0.00 910.
2 7 30 0.00 0.00 974.
2 7 90 0.00 0.00 930.
2 , 30 0.00 0.00 906.
2 &0 0.00 0.00 174.
2 30 0.00 0.00 743.
2 9 "0 0.00 0.00 713.
1 10 30 0.00 0.00 b"S.
2 i0 6u 0.00 0.o '..
2 II 30 0.00 0.CO b3?.
e 11 60 0.00 0.00 ob.
2 12 30 0.00 0.00 502.
2 12 60 0.00 0.00 Sl0.
2 13 30 0.00 0.00 537.
2 13 A0 0.00 0.00 516.
2 14 30 0.00 0.00 499.
2 14 .0 0.00 0.00 476.
2 15 30 0.00 0.00 -57.
2 15 60 0.00 0.00 .39.
2 16 30 0.00 0.00 -21.

60 0.00 0.00 -04.
2 17 30 0.00 0.00 3P9.
2 I -SO 0.00 0.00 J73.
2 1- 30 0.00 0.00 359.
2 1 -0 0.00 0.00 3..
2 11 3) 0.00 0.00 j1O.
2 19 to 0.00 0.00 317.
2 20 30 0.00 0.00 304.
2 20 t0 0.00 0.00 e92.
2 e1 30 0.00 0.00 81.
2 21 -0 0.00 0.00 210.
2 :2 3U 0.00 0.00 259.
2 22 -n 0.00 0.00 249.
2 el 30 0.00 0.0o 230.
2 23 ,0 0.00 U.00 Z29.
3 0 30 0.00 0.00 420.
3 D 60 0.00 0.00 211.
3 1 10 0.00 0.00 03.
3 1 '2 0.00 0.00 l11.
3 2 3u 0.00 0.00 1.I.
3 2 -0 0.00 0.00 AO.
3 1 30 0.00 0.00 Il.
3 3 0 U 0.00 0.00 16'.
3 4 30 0.00 0.00 159.
3 4 0 0.00 0.00 153.
3 9 30 0.00 0.00 47?.
3 5 h V 0.00 100 11 .
1 0 30 0.00 0.00 13s.
3 6 6 0 0.00 0.00 130.
3 1 30 0.00 0.00 P".
I r 60 0.0 0.09 120.
1 4 )0 0.0 0 0 .00 11.
1 0, : .o t0o.
I . u O.O0 0.00 100.
j I) 3u 0.00 0. Go "A.
3 lr ., 0.00 'J.C'3 '4,

I I a 0 FJC 1 '0.

I A



3 12 60 0.00 0.00 .0.
3 13 30 400 0.00 77.
3 13 o 0.00 0.00 74.
3 1 4 30 0.00 0.00 71.
3 1' '30 0.00 0.00 6 .
3 15 30 0.00 0.00 69.
3 15 O0 0.00 0.00 63.
3 16 30 0.00 0.00 60.
3 16 40 0.00 0.000 58.
3 Ii 30 0.00 00 55.
3 17 60 0.00 0.00 S3.
3 10 30 0.00 0.00 51.
3 1 20 0.00 0.00 49.
3 1 30 0.00 0.00 47.
3 1 3 0.00 0.00 '.9.
3 20 30 0.00 0.00 3.
3 20 , 40 0.00 0.00 42.

21 30 0. 0 0.00 '0.
3 21 h 0 0.00 0.00 3q.
3 22 30 0.00 0.00 37.
1 22 0 0.00 39.
3 c3 30 0.00 0.00 36.
3 23 h 0 0.00 0.00 33.

'UM i3.62 20.51 10a7i3.

P A. 4-oCU i 24-CUP 70-.OUR TOTAL VOLUME
*'S 103, . "97S. 377. 1380. 9770.

!'.L-E 13.24 20.09 23.00 V.,00

IOTAG IC38P 1ECCN ITAPE JPLT .PRT lNAM'E0 1 0 0 0 0 0TmOCTP INC CTN

QLOSS CLOSS AVG IRES IHAVE
0.0 0.000 0.00 1 0

-,T-S NbTOL L AC AmSXK X TSK STORA
1 0 0 0.000 0.000 0.000 -1.

9TOAkF' I3131. 100. 171',. 1295. zlq. 2390. 2560. 2775. 290. 3200.
'3uTFLC" = 3. 11. 3b3. 08. 2191. 3109. 540J. e6e4. 1103. 153,2.

7IF EOP s10p AVG IN EOP CUT
1 0 30 1413. ..
1 3 '0 41l3. 4. .

I I 30 1613. J:.

1 2 30 113. 3. 6.
1 10 113. 3. 6.

1 3 30 113. . 6.

'. 0 1613. ..

f fo0 1613. 3. 4.
1 13 1.13. J. 6.

I .'0 161. 1. 64S7 JO 1-1, 1 40

I7'.0 1418. 271 6.I Jo lO I . 'l.O.

I o O l6.'l, .l 6.
1 4 0 '0 1,U .01,. 8
1 0 30 16'.1. .4 1. 0.

1 1 '.0 1410. 1.;e 14.
I 13 0 I[a. .0. 91.

I i 0 -Iu '. , l ' 1 3 0 .

I1. . '. M4 .. 7.A"3.
I s' in 144.' to' *..

I
-- --- ,



I~~~ 18 ;-V :iA I 1. '01
I18 0 2

4 
b 11 U6. 13

20 -8 40 :qi 119.:~
1 20oO 290. S. 1.0070.

fla .3 S8R0. 70 0. 0j47.

I i23 74
1 '23 N'3. 35 ' 0 Z I
S0 30 2'. 20. ~ 5

130 23e .@ 20

z 30 2as, q ~ . 0

2 0 12. 11?. eel~ 30 21 1 0 2 143.

2 5 30 207C. 104'0 16i
i I03 120,. 101 1,39.

2 0 30 - O ';;i90. 3?il
6 o. '. z35

a 30 912. 2 2. 4o.
2 ' 114 I': I90 1Q0:9 9 3* 1 93. 75e 130c ~~0 IP365 18 1?
2 t0 30 1M13. Z9~.

12 ?30 sl 1 54 021.
2 12 00 lost. 6 19. 197.

13: 12 52; q,0

2 0 0 119940702
2 l30 S48. . 561.
13 60 1110. 391. 740..l0 jl . 30. 5514 h '3. 51. 501

2130 1732 bel Ilo~2 3 0 112 26. 36
2 23 30 Ill?. 4 4. do 6
2 i , b 107 U3 04.2 17 ~ jo "2 31 e

7 30 1!, 501.
3 1 00 11. 3. SI?

3 ~ ~ 3f 44 IAf jI 3
a 10 IA a170032. e

19 i .2AA 30 1730
I 1 I1f32a

4-- - -- .. - - - -



1. 30 1 520 721 15

3 ft) 1 573. 46. 131.
2 lb 30 1570. h1. 126.
3 Do o 1569. 59. 122.
3 17 30 155 5 ,7. 118.:
3 11 7 0 1 5b3 54. 113
3 18 30 1560. 52. LOW.
3 14 00 15e 50. 0,3 19 30 1 555. d: I
1 1 9 60 1553. 46. 19

c 0 30 1 551. 4 . 95.
3o " o is 43. 1
el 30 1 547. 4L. 8.

I a o 15%5. 34. aS5
3 2 30 1543 . 38 . 82.
C2 6.) 1541. 3b. 19.

2 ;3 30 1540. 35. 76.
3 13 0.) 153A . 33, 73.

SUM 105708.

P~t AK ',-.Oku 24-'Cu' 72-HOu' TOTAL VOLUME
(FS 11 273. 9014 3664 1360. 195/10

INC-El, 12 sl 20.34 22.b.S2.
AC:-Fl 44N5. 7272. 8095. 8095.

.'UNi3FF SU-MAWIY. AVF9A10F FLOW
*1 Zf *9K bUP 24--flu' 72--Ck'w ARE

.V- ,-AP AT I 1235 , 47 3772. 1 3A,0 . 6. 10
1c ir 11273. £019. josh.. 1360. t.10

4r.



UPO:TED ALG 74
CAN GE NO. 01
...........................

MILES POND DA 1 US. ARMY CCRPS Of ENGINEERS
CONCORD.VE9MCNT 190
DESIGN STORM

JOR SPECIFICATION
NO NP-R NMIN [OAY l-R ININ METkC IPLT IPRT NSTAN
144 0 30 1 0 0 0 2 a 0

JCPEl; NWT
1 I,

SUb-AREA RUNOFF COMPUTATION

MILES POND DAM
ISTAQ ICOMP [ECON ITAPE JPLT JPRT INAME

1 0 0 0 1 0 1

H ¥CR0GPAPH DATA
IHYLG [UmG TAQEA SNAP TQSUA TRSPC RATIO ISNOW ISAMF LOCAL

1 I 6.70 0.00 0.00 1.00 .500 0 0 0

FPECIP DATA

SPFE PPS R6 w12 R24 Q48 P72 R-6
0.00 39.50 100.00 111.00 120.00 O.0 0.00 0.00

LOSS DATA
T.0 OLTK RTICL EoAIN STRKS QTIOK STRTL CNST ALSME RTIMP
0.00 0.00 1.00 0.00 0.00 1.00 .74 .i2 0.00 0.00

UNIT HYOOGRAPH CAtA
TP: 3.50 CP: .63 NTA: 0

RECESSION DATA
STQTO. 4.00 OPCSN- -.10 RTICR= 1.50APPNOAIMATE CLARK COEFFICIENTS FPOM GIVEN SNYDER CP AND TP ARE TC 7 .86 AND R= 8.22 INTERVALS

UNIT MTYUOGRAIP 38 ENO-OF-PEPIOD ORDINATES. LAG. 3.47 I-OURS. CP= .*4 VCL= 1.00
41. 152. 302. 410. 629. 744. 800. 786. 702. 598.

I09. 433. 369. 314. 267. 2a7. 193. Ib. 140. 119.
102. . 7-. #)3. 53. 45. 39. 33. 28. 24.

20. 17. 1 . 13. il. 9. 8. 7.

END-OF-PEIOD FLOw
TIMt PAIN EACS COMP 0

1 0 30 .06 0.00 4.
1 0 60 .06 0.00 4.
1 1 30 .006 0.00 4.
I I h0 .0'- 0.00 3.
1 2 30 .06 0.00 3.
1 2 60 .06 0.00 3.
1 3 30 .OA 0.00 3.
1 3 60 .06 0.00 3.
1 30 .06 0.00 1.
I AO .06 0.00 3.
1 30 .06 0.00 3.
I 5 ho .06 0.00 7.

I hjo .14 .04 6
I -60 1,- .12 21.
1 7 30 .10 .12 3,
I 1 60 18 .12 LOS.

I 8 30 .10 .12 176.
1 4 60 .10 .12 241.
1 9 30 .1 .12 354.
1 4 40 .10 .12 '" .
I 10 30 .10 .12 533.
1 10 '0 .10 .11 h07.

30 97 . I0,

1 1I )o .97 .41 801,

10 ,1? C

I 14 1:4 .I0 2410.

'" 30



16 60 13 1.1 8190.1 11 30 1.07 1.011 q.7
183 60 1.07 1.01 109l19.18 30 09 .03 11186.

1 8 60 .09 .03 12035.1 19 30 o09 .03 1164.
1 19 6o .09 .03 10887.1 20 30 .O .03 984q.
1 20 60 .09 .03 8729.
1 21 30 .09 .03 7602.
1 21 so .09 .03 6539.
1 22 30 o09 .03 56O,

22 60 .oq .03 4804.
1 23 30 .O .03 4124.

23 60 .09 3 3546.
2 0 30 0.00 0.00 3053.2 0 60 0.00 0.00 2630:
2 1 30 0.00 0.00 2265.
2 1 60 0.00 0.00 1948.
2 2 30 0.00 0.00 1672.
2 2 60 0.00 0.00
2 3 30 0.00 0.00 I21.
2 3 60 0.00 0.00 1180.
2 4 30 0.00 0.00 1114.
2 4 60 0.00 0.00 1070.
2 5 30 0.00 0.00 1027.
2 i 60 0.00 0.00 917.
2 6 30 0.00 0.00 947.
2 6 60 0.00 0.00 910.
2 7 30 0.00 0.00 74 .
2 7 60 0.00 0.00 839.
2 ' 30 0.00 0.00 ?06.2 9 60 0.00 0.00 774.
2 9 30 0.00 0.00 743.
2 9 AO 0.00 0.00 713.
2 10 30 0.00 0.00 685.
2 10 60 0.00 0.00 658.
2 11 30 0.00 0.00 b32.
2 11 60 0.00 0.00 t06.
2 12 30 0.00 0.00 562.
2 12 60 0.00 0.00 559.
2 13 30 0.00 0.00 537.
2 13 60 0.00 0.00 516.
2 14 30 0.00 0.00 495.
2 14 60 0.00 0.00 476.
2 15 30 0.00 0.00 457.
2 15 60 0.00 0.00 438.
2 16 30 0.00 0.00 421.
2 16 60 a.00 0.00 404.
2 17 30 0.00 0.00 388.
2 17 60 0.00 0.00 373.
2 18 30 0.00 0.00 35A.
2 1d 60 0.00 0.00 344.
2 19 30 0.00 0.00 330.
2 19 60 0.00 0.00 J17.
2 20 30 0.00 0.00 304.2 O 60 0.00 0.00 I9?.
2 21 30 0.00 0.00 281.
2 21 30 0.00 0.00 170.
2 e2 30 0.00 0.00 259.
2 22 6u 0.00 0.00 24q.
2 23 30 0.00 0.00 23Q.
2 23 60 0.00 0.00 224.
3 0 3U 0.00 0.00 c20.
3 0 80 0.00 0.00 M:l3 30 0.00 0.00 20.
3 1 f.0 0.00 U.00 195.
3 2 30 0.00 0.00 187.
3 2 #0 0.00 0.00 ImO.
3 3 30 0.00 0.00 113.
3 3 60 0.00 0.00 11,8.
3 4 30 0.00 0.00 ,q.
3 ! 60 0.00 0.00 133.
3 , 30 0 0.00 17.
3 5 h0 0.00 0.00 41.
3 6 30 0.00 0.00 11I.
3h u 0.00 0.00 130.
1 1 30 0.00 0.00 1l.
3 1 ho 0.00 0.00 120.
1 " 10 0.00 0.00 1 1.1 4 80 0.00 0.00 I1oI q 10 10.0 0 O.00 1 0.

1 0 .0 0.00 102.
1 0 in .9on 0.00 44.

I .) .1 0 n 0.00 4.

". C 4o

.oI ~



3 12 60 0.00 0.00 80.
3 13 30 0.00 0.00 77.
3 13 60 0.00 0.00 74.
3 14 30 0.00 0.00 71.
3 1' 4 0 0.00 0.00 t,.
3 15 30 0.00 0.00 65.
3 15 60 0.00 0.00 63.
3 16 30 0.00 0.00 60.
3 16 60 0.00 0.00 58.
3 17 30 0oo o000 50.

3 0 0.00 0.00 53.
3 1 30 0.00 0.00 51.
3 16 t0 0.00 0.00 49.
3 14 30 0.00 0.00 47.
3 19 60 0.00 0.00 4S.
3 20 30 0.00 0.00 43.
3 20 60 0.00 0.00 42.
3 21 30 0.00 0.00 40.
3 21 60 0.00 0.00 38.
3 22 30 0.00 0.00 37.
3 22 60 0.00 0.00 35.
3 23 30 0.00 0.00 34.
3 23 60 0.00 0.00 33.

SUM 23.42 20.51 198783.
PEAK 6-OUR 24-HOUR 72-HOUR TOTAL VOLUME

C S 12035. 9575. 3772. 1380. 19877q.
INCHES 13.29 20.95 23.00 23.00
AC-VT 4750. 7486. 8218. 8218.

kUNOFF MULTIPLIED BY .50
2. 2. 2. 2. 2. 2. 2. 1. I. 1.

261: 3. 3. 3M: 27 S2. 8. 130. 177. 22 .
401. 480. 621. 8137. 1136. 1509.19d8. 2620. 3366. 41 45. 482. D494. 5P93. O01. 5847. '3444.

4,24. 4364. 3q01. 32bg. 2801. 402. 2062. 1773. 15e7. 1315.
1132. 974. A36. 715. 010. 550. 557. 535. 514. 4Q3.

474. 455. 437. 419. 403. 347. 371. 357. 342. 329.
316. 303. 291. 280. 26z. 258. 248. 238. 228. 219.
211. 202. 194. 156. 179. 172. 165. 159. 152. 146.
1'.0. 135. 129. 124. 119. 11. 110. 104.l 101. 7.94. 90. 86. 83. 80. 6. 73. 70. t8. 65.
62. 60. 58. 55. 53. 51. 49. 47. 45. 43.42. 40. 38. 37. 35. 34. 33. 31. 30. 29.
28. 27. 26. 25. 24. 23. 22. 21. 20. 19.
18. 18. 17. 16.

PEAK 6-HOUR 24-O.UR 72-HOUR TOTAL VOLUME
CFS 601b. 4787. 188b. b90. 99390.INCiES 6.65 10.48 11.50 11.604C-FT 2379. 373. 4109. 410q.

....... .............. ...... ......

HOOROCPAPH ROUTING

.ES:kiVOIP -CUT[G--ILES 00 CAM
[STAG ICU-., ICCN [TAPE JPLT .PPT [NAME

u 1 0 0 0 0 1
" OLT[NO DATA

IJLOiS CLOSS AVG IRES ISAME
0.0 0.000 0.00 1 0

NSTPS NST1L LAG AM3KK x TK rors
1 a 0 0.000 0.000 0.000 -1.

ITOI.A(4- 13617. 1b00. 1715. 1925. 21q4. 2390. 2"0. 2775. 2940. 1209.
1UTFLC*. 0. 11. 363. 988. J15. J109. 5403. 1e4. [1h3b. 16392.

TIME toP ;Top AVG IN EOP OUT
0 30 l10o 2. 2.
0 , IJQo. e 2
1 JO 1 310. 1. 2:

I 10 10. 2.

1 0 [3'.R . 2.
f 1'".

/ A.Iv~.l. A



II

1 '0 1393o .0 2.
1 3 30 1395. 70. 2.
1 a 0 1.0o 109. 3.
1 9 30 1406. 15. 3.

9 60 14.1. 201. 4.
1 10 30 1424. 245. 5.
1 10 oO 1436. 28t. 6.
1 11 30 144q. 319. 7.
1 11 60 14t3. 348. 8.
1 12 30 1478. 381. 9.
1 12 40 14S6.. 440. 11.
1 13 30 1518. 551. 0.
1 13 "0 1545. 729. 85.
1 14 30 1560. 986. 144.
1 14 03 1628. 132e. 221.
1 15 30 1689. 1749. 321.
115 60 1767. 2304. 518.
1 16 30 1463. 2993. 805.
I 10 00 1977. 375b. 1210.

1 17 30 2102. 4514. 1746.
1 17 60 2232. 5189. 2366.
I 18 30 Z353. 5694. 3146.

1 18 60 2448. 5955. 4180.
1 19 30 2507. 5932. 4826.

19 60 2535. 5645. 512$.
20 30 2537. 5184. -5148.1 20 hO 2520. 4644. 4963.

1 2 1 30 2490. 40A3. 4639.
1 21 "0 2453. 33). 4232.
1 2? 30 2412. !035. 3791.
1 22 b0 2372. 2601. 3353.
1 23 30 2333. 2232. 3003.
1 23 60 22q4. 191d. 2753.

0 JO 2253 1650. 2499.
0 60 ?214:. 14I. 2251.

2 | 30 2175. 122. 2057.
2 O 137. 1053. 1894.

2100. gOj. 1734.
i2 O 2063. 77b. 1578.
2 3 30 2028. 663. 1430.
2 3 60 1997. 59'. 1295.
2 4 30 196q. 569. 1177.
2 4 00 1945. 546. 1075.
2 i 30 1924. 524. 986.
2 5 60 1906. 503. 930.
2 b 30 188. 483. 878.
2 6 oO 1872. 464. 830.
2 7 30 1857. 446. 786.
2 7 60 1843. 428. 744.
2 4 30 1830. 411. 706.
2 1 .O 1818. 395. 670.
2 9 33 1P07. 3?,,. 636.2 I 'A0 37A. 364. 605.
2 10 30 17R6. 350. 575.
2 10 'A0 777. 336. 547.
2 11 30 1768. 32!. 521.
2 II 60 1760 310. 497.
2 12 30 1752. 291. 474.
2 12 60 1745. 285. 452.
2 13 30 1738. 274, '31.
2 13 60 1731. 263. 42.

14 30 72 5 253 3 J.
2 1' '0 1719. 24j. 376.
2 15 30 1714. 233. 361.
2 15 so 1708 224 352.
216 o30 1703 215. 343.
2 1b. j 6 . 20h. 334.
2 17 30 18.12. 198. 325., 17 "0 l3'l6. 190. 316.
c1 3 181. 183 309.
2 14 40 1616. 17. 299.
2 19 30 171. 160. 290.
2 14 to 36t6. 162 182.

S0 30 1860. 155. 74.
2 20 bo I .5 . 144. e6.
2 21 30 I351. 143. d5s.
2 l '0 18,6. 138. 250.
2 22 jo 1841. 1 3e. 42.
2 22 t A. 136J,. ;) :. .34.
2 23 jo 16A2. 124. 27.

13 11 f I3A2. .11" .20.
!1 .0 lo I e3e I 3:

I Q 3



3 3 60 1596. 85. 168.
3 . 30 193. al. 163.
3 4 oO 1589. 78. 157.
3 5 30 1566. 75. 152.
3 5 60 15e3. 72. 146.
3 6 30 1580. 69. 141.
3 6 60 1977. 66. 136.
3 7 30 1574. 64. 132.
3 7 60 1571. 61 127.
3 d 30 1568. 59: 123.
3 a 60 1566. 56. 118.
3 9 30 1" 3. 54. 114.
3 9 o 1560. 52. 110.

10 30 155 . 50. 106.
I 0 o 1556. 3d. 102.

3 11 30 1554. 46. 99.
3 11 60 1551. 44. 95.
3 12 30 1549. 42 92.
3 12 60 1547. 41. 88.
2 13 30 1545. 39. 85.
3 13 bO 1543. 36. 82.
3 14 30 1542. 3b0 79.
2 1. bo 1540. 35. 76.
3 15 30 1533. 33. 73.
3 15 60 1536. 32. 71.
3 6 30 1535. 31. 68.
3 16 60 1533. 29. 65.
3 17 30 1532. 28. 63.
3 17 60 1530. 27. 61.
3 19 30 1529. 26. 58.
3 I8 60 1528. 25. 56.
3 19 30 1526. 24. 54.
2 19 40 1525. 23. 52.
3 20 30 1524. 24. 50.
2 20 60 1523. 21. 48.
3 21 30 1522. 20. 46.
3 21 60 1521. 20. 45.

22 30 1520. 19. 43.
3 22 bO 1519. 15: 41.
3 23 30 1518. ?. 40.
3 23 bO 1517. 11. 38.

SUM 96341.

PEAK 6-HOUR 24-kCUR 72-HOUR TOTAL VOLUME
CF5 514d. 4097 1783. 669. 96341.

tNCHES 5.64 9.90 11.15 11.15
AC-FT 2033. 3539. 3983. 3983.

RUNOFF SUMMARY, AVERAGE FLOW

PEAK 6-H UP 24-mOUW 72-HOUR AREA
HYOP0rRAPH AT 1 6018. 4787. 1886. 690. 1.70
.ourEU ro 0 5118. 9097. 183 69o 4.0

51. . p 7



APPENDIX E
INFORMATION AS CONTAINED IN THE-

NATIONAL INVENTIORY OF DAMS

I t
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